Hxk2 regulates the phosphorylation state of Mig1 and therefore its nucleocytoplasmic distribution.
Mig1 and Hxk2 are two major mediators of glucose repression in Saccharomyces cerevisiae. However, the mechanism by which Hxk2 participates in the glucose repression signaling pathway is not completely understood. Recently, it has been demonstrated that Hxk2 interacts with Mig1 to generate a repressor complex located in the nucleus of S. cerevisiae. However, the mechanism by which Mig1 favors the presence of Hxk2 in the nucleus is not clear, and the function of Hxk2 at the nuclear repressor complex level is still unknown. Here, we report that serine 311 of Mig1 is a critical residue for interaction with Hxk2 and that this interaction is regulated by glucose. Our findings suggest that Snf1 interacts constitutively with the Hxk2 component of the repressor complex at high and low glucose conditions. Furthermore, we show that Snf1 binds to Mig1 under low glucose conditions and that binding is largely abolished after a shift to high glucose medium. We found that phosphorylation of serine 311 of Mig1 by Snf1 kinase is essential for Mig1 protein nuclear export and derepression of the SUC2 gene in glucose-limited cells. These results allow postulating that the Hxk2 operates by interacting both with Mig1 and Snf1 to inhibit the Mig1 phosphorylation at serine 311 during high glucose grown.